Glutathione S-transferase is a novel target for mood stabilizing drugs in primary cultured neurons.
Oligonucleotide microarray technology was used to analyze gene expression profiles after chronic treatment with the mood stabilizing drug valproate at a therapeutically relevant concentration in primary cultured rat cerebral cortical cells. We discovered that valproate regulates expression of 28 genes, including three isoenzymes (M1, A3 and A4) of glutathione S-transferase (GST), an important protective factor against oxidative stress. Because previous studies in our laboratory found that chronic valproate treatment protected cultured neurons against oxidative stress, further experiments on the regulation of GST were performed. Regulation of GST M1, GST A3 and GST A4 was verified using northern blotting hybridization. Chronic valproate treatment increased mRNA levels of M1 and A4, but decreased the A3 mRNA level dose-dependently, indicating further complexities in the regulation of GST by valproate. The level of GST M1 protein and GST activity were also increased by chronic valproate treatment. In addition, chronic treatment with lithium, another commonly prescribed mood stabilizer, also increased levels of GST M1 mRNA and protein. The present findings suggest that regulation of GST M1, and possibly GST A4, may mediate the anti-oxidative effects of valproate treatment, and regulation of GST may be involved in the mood stabilizing effect of valproate and lithium.